1. Introduction {#s0005}
===============

Though the year "2020", due to the COVID-19 pandemic, is called "super year" for environmental sustainability \[[@bb0100]\], the year is posing a massive global health threat as well as extreme socioeconomic damage. Its global impact on lives and livelihoods is beyond measure as the fight against the COVID-19 is continuing \[[@bb0250]\]. The public across the world has recognized the severe damaging magnitudes of COVID 19 due to the fast communication and publication \[[@bb0365]\]. However, the world\'s first social media pandemic COVID-19 \[[@bb0155]\], a massive disaster in the 21st century, is not immune to the proliferation of misinformation \[[@bb0290]\]. Director-General of the World Health Organization (WHO) declared that the COVID-19 epidemic is going through an 'infodemic' (shorthand for information epidemic) of misinformation \[[@bb0385]\]. On March 28, in line with WHO, Antonio Guterres, the Secretary-General of United Nation, tweet that "Our common enemy is COVID19, but our enemy is also an 'infodemic' of misinformation" on his personal Twitter account \[[@bb0355]\]. Besides, researchers also noted that the medical misinformation content pertaining to the COVID-19 pandemic is being proliferated at a frightening rate on social media \[[@bb0135],[@bb0210]\]. By referring WHO, Shaw et al. \[[@bb0310]\] mentioned that there will be a tsunami of information on social media. Further, Brennen et al. \[[@bb0060]\] orated that misinformation pertaining to the global health crisis COVID-19 pandemic generates a severe risk to public health.

The internet has become the greatest source of health information worldwide due to the use of a huge number of mobile devices and easy and low-cost connectivity with the internet across the world. Barua et al. \[[@bb0025]\] stated that internet technologies are becoming inexpensive and easy to access. Statista \[[@bb0330]\] reported that the global mobile population surpasses 4 billion unique users, according to April 2019 data, and as of February 2019, there was global 48% of web page views through mobile devices, and, Asia and Africa leading the pack. Li et al. \[[@bb0220]\] noted that over 70% of adults use internet services for searching healthcare-related information. Wang et al. \[[@bb0425]\] reported that 93.5% of the general public in China used the internet as the primary health care information conduit during the initial stage of COVID-19 pandemic. Li et al. \[[@bb0220]\] reported that approximately 23%--26% of YouTube videos were misleading, i.e. involved in disseminating misinformation regarding COVID-19. On the other hand, another popular social networking site, Facebook, reported that during the March and April of 2020 the body placed warning labels on approximately 90 million pieces of content because they are allied to the Covid-19 misinformation like false cures, anti-vaccination propaganda and conspiracy theories \[[@bb0035]\]. BBC also reported that the human cost of misinformation could be huge since it undermines the public health messaging \[[@bb0035]\]. Researchers \[[@bb0180],[@bb0190],[@bb0225],[@bb0315]\] noted that it can intensify racism, fear, and stigma and produce unconstructive and threatening behavior. Because of fear, the public shows an unusual pattern of shopping behavior in purchasing personal protective equipment \[[@bb0005]\]. Chou et al. \[[@bb0065]\] opined that health misinformation on social media can induce people to use toxic substances. Zandifar & Badrfam \[[@bb0440]\] suggested that misinformation along with other players regarding COVID-19 can contribute to stress and mental morbidity. Rajkumar \[[@bb0280]\] and Xiao and Torok \[[@bb0430]\] suggested that amid an infectious disease pandemic, inaccurate or misinformation or exaggerated information can generate health anxiety. In addition, the misinformation effect is also associated with buying and taking drugs without a medical consultant\'s prescription \[[@bb0080]\]. Misinformation in different media including social media, therefore, can have a death-and-life threatening effect amid a pandemic. For instance, a resident of Phoenix in the USA, hearing on the news that the chloroquine can cure COVID-19, died after consuming chloroquine which was commonly used at aquariums to clean fish tanks \[[@bb0420]\].

This misinformation about COVID-19 is generating in many forms, such as conspiracy theories which convey the virus being produced in a laboratory for use as a biological weapon \[[@bb0265]\]; religious fundamentalist who spread misinformation in the way that praying to the almighty will help not to be affected by COVID-19. The religions can play dual roles amid pandemic as constructive and detrimental \[[@bb0105]\]. Researchers noted that developing a theory for the pathways of the effects of misinformation on public health would greatly help to understand the mitigation of adverse consequences of misinformation \[[@bb0340]\]. Further, in search of solution about misinformation regarding COVID-19 pandemic on social media conduit, Dr. Mike Ryan, Executive Director of WHO\'s Health Emergencies Programme said that 'we need a vaccine against misinformation,' \[[@bb0390]\], and he also urges social science researchers to come forward in this regard. Consequently, this study developed a conceptual framework to empirically examine the effects of misinformation on COVID-19 individual responses and how to resilience it conjoining the stimulus-response theory (hypodermic needle theory) and the resilience theory. As the stimulus, this study has considered general misinformation belief, conspiracy belief, and religious misinformation belief; and as resilience strategy, credibility evaluations. The authors hope that the findings of this study and applicable recommendations will work as good ground to mitigate the disaster of misinformation.

The remainder of this paper is organized as follows. The next section presents the literature review relevant to misinformation, COVID-19, individual responses. Section 3 offers the conceptual framework and proposes the relevant research hypotheses based on the literature. Section 4 and 5 delineates the research method followed to conduct the research and data analysis along with results respectively. Section 6 demarcates the discussion and recommendations for policy development. Finally, limitations and anticipated research paths are placed in the last section of the paper.

2. The literature on misinformation, COVID-19 and individual responses {#s0010}
======================================================================

2.1. Misinformation definition {#s0015}
------------------------------

"Misinformation" is defined in several ways \[[@bb0305],[@bb0320],[@bb0380]\]. Misinformation, according to Scheufele and Krause \[[@bb0305]\], is incorrect information, the probable outcome of an accident. On the other hand, Wardle and Derakhshan \[[@bb0380]\] noted that false information which is being shared unconsciously (not knowing that the information is whether correct or not) and without any purpose to make harm to anyone is called misinformation; on the other side, disinformation is false information and shared consciously to make harm intentionally \[[@bb0380]\]. Additionally, the previous authors also defined mal-information; which is authentic private information shared with the public to cause harm by creating hate speech and harassment. Further, in a more specific manner, Chou et al. \[[@bb0065]\] defined health misinformation as "health-related claims of fact that is currently false due to a lack of scientific evidence". For this study purposes, however, the authors considered "misinformation" as a "mother-term" of both (mis and dis) --(i) inaccurate information shared unconsciously by believing that the information is true, and --(ii) inaccurate information shared consciously. Hence, in its place, considering the study of Krause et al. \[[@bb0215]\], we conceived that the misinformation is false information that can be challenged with the best-available evidence pertaining to the COVID-19. Therefore, the current study considered 'misinformation' as 'umbrella term' of general misinformation belief, conspiracy belief, and religious misinformation belief.

2.2. COVID-19 and individual responses {#s0020}
--------------------------------------

The Novel Coronavirus 2019 first appeared in Wuhan, China at the end of the year 2019, now spread almost all the corners of the globe and cause to death of 369,274 lives globally so far as on May 31, 2020 \[[@bb0205]\]. The virus exactly responsible for COVID-19 is known as "severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2)". On March 11, 2020, by observing the rapid escalation and severity of COVID-19, WHO declared COVID-19 as pandemic \[[@bb0395]\]. The impact of COVID-19 is unprecedented and, indeed, the world is not going back to its regular life very soon.

In today\'s modern media ecosystem, social media is considered as a noteworthy passage for information \[[@bb0260]\]. Most of the public shows their responses based on the information received via social media, and misinformation on social media can generate disastrous responses from the individual public. Unfortunately, social media does not always share correct information. Brennen et al. \[[@bb0060]\] pronounced that misinformation related to the pandemic produces deleterious effects on public health and action. Further, numerous researchers orated that social media is liable for proliferating misinformation about health or COVID-19 \[[@bb0135],[@bb0295]\]. This is a matter of great sorrow in this unprecedented global crisis moment, because, albeit some countries reported the use of medicines with no proper confirmation \[[@bb0310]\], still there is no vaccine for the COVID-19 as of May 31, 2020; and preventive measures are considered as the best weapons to fight against COVID-19.

Individual responses, however, regarding the COVID-19 is influenced by the information they received through different media. As mentioned before, the person who died in the USA after consuming chloroquine could be said that he was largely influenced by the message that chloroquine can cure COVID-19. Like this, a huge amount of misinformation is floating in the air. Consequently, public responses in an unfavorable way and incur detrimental consequences. Further, as individual responses, people may not follow the guidelines provided by recognized national and international health organizations because of their ignorance, especially in the developing and under-developed countries for many reasons. For instance, an Imam of a mosque in Dhaka city (Capital of Bangladesh) was encouraging believers to visit mosques by pronouncing that 'we enter into a mosque by cleaning ourselves, so there is no possibility that coronavirus will attack us' \[[@bb0030]\]. The public might, therefore, be abstained from wearing a face mask, washing hands with a regular interval, maintaining social distance and isolation, and can even join in a crowd like participation in prayer.

3. Conceptual framework and hypotheses development {#s0025}
==================================================

Based on the extensive literature review and understanding of the publics\' behaviors and responses regarding the COVID-19 outbreak, the current study proposed the following conceptual framework to assess the effects of misinformation on individual responses. The conceptual framework has developed combining the stimulus-response theory (hypodermic needle theory) and the resilience theory. Based on the stimulus-response theory, this study has considered general misinformation belief, conspiracy belief, and religious misinformation belief as the stimulus; and credibility evaluations as a resilience strategy (See [Fig. 1](#f0005){ref-type="fig"} ). The following section presents a brief description of both of the theories.Fig. 1Conceptual Framework.Fig. 1

3.1. Stimulus-response theory and resilience theory {#s0030}
---------------------------------------------------

Stimulus-response theory -also known as "hypodermic needle theory," a dominant theory in communication research \[[@bb0040]\], is cogitated as one of the first general thoughts explaining media effects \[[@bb0115]\]. The stimulus-response theory was developed at the very beginning of the twentieth century by combining the then available psychological and sociological theories \[[@bb0085]\]. The theory, however, expounds that reception of a specific stimulus can be physiologically coupled with the creation of a particular reaction or response \[[@bb0350]\]. De Fleur \[[@bb0090]\] empirically explored that the increase of stimulus intensity generates a greater level of response regarding dropping leaflets on a community to convey information. Treisman \[[@bb0350]\] also documented that any stimulus can be interconnected to any response by any concurrent state of affairs. For this study purpose, therefore, the authors considered 'misinformation' as stimuli that can generate favorable or unfavorable responses regarding COVID-19. On the other hand, according to Lowery & DeFleur \[[@bb0230]\], stimulus-response theory indicates that people lead distinct and isolated lives with limited social control each other because they are from distinct origins and their norms, values, and beliefs are not shared as a unifying set. Further, BBC \[[@bb0035]\] reported that conspiracies and bad information undermine public health messaging and cause potential harm. Consequently, this study proposed misinformation in three different forms as general misinformation belief, conspiracy belief, and religious misinformation belief because different people have different and distinct beliefs and ways of responding.

The resilience theory is also incorporated in this study with the stimulus-response theory because when people receive (mis)information sometimes they incline to justify or evaluate the (mis)information as resilience. Resilience, however, has been defined from different perspectives and in different ways. The American Psychological Association \[[@bb0010]\] defines resilience as "the process of adapting well in the face of adversity, trauma, tragedy, threats or significant sources of stress --- such as family and relationship problems, serious health problems, or workplace and financial stressors". From the applied science view, resilience is defined as the "positive or typical developmental adaptations despite exposure to clear threat or adversity" \[[@bb0435]\]. The functioning definition of resilience is the knack to overcome adversity and be able to be successful even with the presence of high risk \[[@bb0130]\]. As noted in the introductory part of this study, misinformation pertaining to the COVID-19 and COVID-19 itself has considered as adversity and significant sources of stress and anxiety because it is directly coupled with the serious health problem. Greene et al. \[[@bb0150]\], however, noted that resilience can appear across the life course with individuals and is concomitant to life stress and people\'s unique coping ability. Southwick et al. \[[@bb0325]\] noted that different factors such as biological, psychological, social, and cultural factors interact with each other as the determinants of resilience to distinguish how one reacts to stressful experiences. From the social science perspective, resilience is described as an explanation for diverse outcomes of individuals, families, groups, services, and communities, when exposed to unfavorable incidents \[[@bb0175],[@bb0235]\]. Walker et al. \[[@bb0370]\] documented that resilience can occur in two levels- individual-level resilience and organizational resilience. Polk \[[@bb0275]\] noted that resilience from the situational point of view as the situational pattern identify those facets encompassing a joining between an individual and a stressful situation. It includes an individual\'s problem-solving ability, the capability to evaluate situations and responses, and the aptitude to take action in response to a situation Polk \[[@bb0275]\]. Credibility evaluation of (mis)information, therefore, has considered as resilience strategy from the viewpoints of psychological factors from individual-level and people\'s unique coping capability to evaluate situations, and a conscious effort to move forward in an insightful way to recover from misinformation stress and respond favorably regarding COVID-19.

3.2. General misinformation beliefs {#s0035}
-----------------------------------

When misinformation like "Coronavirus is not heat-resistant and will be killed in a temperature of 26-27 degrees" or "the virus does not settle in the air but on the ground, so it is not transmitted through the air" was proliferated, many public from countries with high temperature thought that they are not going to be affected by a coronavirus \[[@bb0400]\]. As a result, WHO, with evidence, made it clear that COVID-19 can be transmitted in all places, including the places with hot and humid climate \[[@bb0400]\]. In Bangladesh, when it was spread that "eating *Centella asiatica* (Asiatic penny-wort in India or "Thankuni" in Bangladesh) will prevent coronavirus infection, the price was raised five times higher than the regular price and surprisingly and ridiculously publics were hunting after it in the kitchen garden. Further, Fakhruddin et al. \[[@bb0120]\] suggested that unreliable information or misinformation resulting in mistrust in public, which ultimately adversely affects individual decisions associated with health \[[@bb0270],[@bb0335]\]. In light of this, the first hypothesis is:Hypothesis 1General misinformation beliefs about COVID-19 have a negative impact on COVID-19 individual responses.

3.3. Conspiracy beliefs {#s0040}
-----------------------

Some conspiracies have been spread about COVID-19 just after its appearance to the world. For example, the international level conspiracy is 'the virus being a biological weapon, created either by the US (to destroy Chinese) or China (to destroy Americans)'. But there are national and local level conspiracies too, which can have direct impacts on the behavior of the general public. Government and government-owned organizations can conceal true information from the public to not to lose their present political position and given chair. For example, the current Health Minister of Bangladesh said that "I don\'t think that COVID-19 is a dangerous disease" \[[@bb0110]\]. The reason behind that kind of statement of a high official in Bangladesh is might be to keep the economy alive. It also might be happening that those kinds of statements lead the public to respond poorly against COVID-19. Thus, the study offers the next hypothesis as follows:Hypothesis 2Conspiracy beliefs about COVID-19 have a negative impact on COVID-19 individual responses.

3.4. Religious misinformation beliefs {#s0045}
-------------------------------------

In any disaster, epidemic, or pandemic, religions play a substantial role in influencing people\'s behaviors. Religious groups in different countries promoting that their faith in religions will save them from COVID-19 \[[@bb0345]\]. Albeit religions have been providing contentment and a sense of security throughout the history of human civilization, they can simultaneously play both productive and counterproductive roles at the time of pandemics \[[@bb0105]\]. In Bangladesh, a country with a majority of Muslims (more than 90%), the biggest role is played by the Imam or Mulla or Maulana (Islamic Priest). In the country, as mentioned before, an Imam of a mosque in Dhaka city was advising to visit mosque \[[@bb0030]\] which might generate unfavorable COVID-19 responses. Marcos Feliciano, a conservative Pentecostal preacher in Brazil, mark a day as anti-COVID "Day of Abstinence", affirming that fasting would yield a miracle to heal \[[@bb0345]\]. With this, we proposed the last hypothesis as follows:Hypothesis 3Religious Misinformation Beliefs about COVID-19 have a negative impact on COVID-19 individual responses.

3.5. Credibility evaluations {#s0050}
----------------------------

Information shared through social media is questionable in terms of credibility. The public\'s response to information is influenced by the credibility of the information. Consequently, credibility evaluation is an important determinant of public behaviors. Information credibility is comparatively well comprehended in the case of traditional media, but social media pose challenges in evaluating the source credibility since social media consumers themselves are publishers \[[@bb0375]\] i.e., they publish user-generated content most of the time. Thus, the source of information is imperative in the credibility evaluation of information \[[@bb0255]\]. Consequently, we can summarize that when users of social networks engaged themselves in credibility evaluation of information, they respond to a message more responsibly. Therefore, we posited as following:Hypothesis 4Users\' credibility evaluation of information about COVID-19 has a positive impact on COVID-19 individual responses.

4. Research methods {#s0055}
===================

A structured questionnaire was used to determine the individual responses toward COVID-19 as the effects of misinformation on social media. Since the structural equation modeling (SEM) has been used widely in survey-based research \[[@bb0095]\] and to test the research hypotheses, the current study also employed SEM.

4.1. Measurements {#s0060}
-----------------

Belief in misinformation scale about COVID-19 was measured with a three-item scale previously used by Bode & Vraga \[[@bb0045]\] for the Zika virus, faintly modified based on their ideas for the current study purpose. For credibility evaluations, four statements from Meyer \[[@bb0245]\] were adopted and one statement "I do double-check the information about COVID-19 received through social media" was self-developed (Cronbach\'s ∝ = 0.890). Conspiracy belief was measured by using five items from Brotherton et al. \[[@bb0055]\]. Three items were developed for measuring religious misinformation belief (Cronbach\'s ∝ = 0.783). Finally, six items for COVID-19 individual responses (Cronbach\'s ∝ = 0.893) were developed following the guidelines and recommendations specified by WHO \[[@bb0405]\], and Center for Diseases Control (CDC) \[[@bb0070]\]. All the items were measured on a 5-point Likert scale ranged from "1 =strongly agree," through "3 = no opinion," to "5 = strongly disagree," but the scale of credibility was coded reversely.

4.2. Participants and data collections {#s0065}
--------------------------------------

During the lockdown period amid pandemic in almost every corner in the world, including Bangladesh, data collection using online media is best suitable, so did the current research. *E*-mail and social media networks were used for collecting data from Bangladeshi respondents, and 483 individuals responded to the survey. The demographic summary of the respondents is indicated in [Table 1](#t0005){ref-type="table"} .Table 1Psychometric properties of the respondents.Table 1Variables and dimensionsFrequencyPercentageVariables and dimensionsFrequencyPercentageGenderReligions Female20442.20Islam37577.60 Male27957.80Hinduism7916.40AgeBuddhism183.70 18--3010421.50Christianity81.70 31--4026154.00Non-believers30.60 41--509519.70Education 50--60234.80Highschool9018.60Experience in Using Social MediaHonors21444.30 Less than 5 years11223.20Masters17035.20 6--10 years29160.20PhD91.90 \>10 years8016.60Others00.00

5. Data analysis and results {#s0070}
============================

The current study is an attempt to predict the key target construct and test new hypotheses. Accordingly, Partial Least Square (PLS) was selected to evaluate the model because it offers the required features. As a variance-based structural equation modeling (SEM) technique, PLS path modeling is extensively applied in business and social sciences, and its talent to model composites and factors made it a formidable statistical tool \[[@bb0170]\]. The definition of the PLS path model involved two sets of linear equations: the measurement model and the structural model \[[@bb0170]\]. The measurement model stipulates the interactions between a construct and its observed indicators, on the other hand, the structural model stipulates the interactions between the constructs \[[@bb0170]\]. Consequently, PLS has been considered as the "most fully developed and general system" (\[[@bb0240]\], p. 240). Hence, considering the advantages offered by PLS, the paper employed SmartPLS 3.0 as PLS-SEM technical software \[[@bb0285]\].

5.1. Measurement model validation {#s0075}
---------------------------------

The core purpose of the measurement model is to evaluate and authenticate that the indicators and scale items employed for every construct are both reliable and valid \[[@bb0300]\]. Cronbach\'s alpha (CA) is used to test the reliability of the scale items. [Table 2](#t0010){ref-type="table"} shows that the lowest Cronbach\'s alpha is 0.932 which suggests a good level of reliability, whereas the threshold level is 0.70 \[[@bb0160]\]. Composite reliability is considered to produce the better result of the reliability of the scale than Cronbach\'s alpha. For better estimates of the reliability of the scale, additionally, composite reliability of the items was tested and found higher than the threshold value 0.7 recommended by Fornell and Larcker \[[@bb0125]\]. Moreover, it is noted that the indicators\' standard loadings of more than 0.7 are considered the measurement model fitness \[[@bb0165]\]. [Table 2](#t0010){ref-type="table"} articulates that the loadings ranged from 0.887 to 0.963 are greater than the threshold level. For assessing the indicators, further, the average variance extracted (AVE) was analyzed. The AVE more than 0.5 conveys that at least 50% of the total variance of all items can be explained by the construct \[[@bb0125]\]. Thus, AVE ranged from 0.825 to 0.891 enunciates that convergent validity requirements were covered.Table 2Measures\' convergent validity and reliability.Table 2ConstructIndicatorsStandard loadingsCronbach\'s alpha (CA)Composite reliabilityAverage Variance Extraction (AVE)CBCB10.8110.8940.9220.703CB20.827CB30.858CB40.848CB50.846CE1CE0.8220.8900.9190.6942CE0.8073CE0.8494CE0.843C50.845C19IRIR10.8200.8950.9230.705IR20.834IR30.843IR40.844IR50.857GMBGMB10.7840.7690.8670.685GMB20.843GMB30.853RMBRMB10.7540.7830.8750.700RMB20.878RMB30.872[^1]

The discriminant validity of the data was ensured as shown in [Table 3](#t0015){ref-type="table"} by calculating the square root of the AVE which are larger than the corresponding correlation. Indicator cross-loadings were also checked and found all indicators were loaded to their corresponding constructs. [Table 3](#t0015){ref-type="table"}, shows that the correlations of the independent variables did not outstrip the critical level of 0.90 and the correlations among the variables were less than the threshold level 0.70 \[[@bb0160]\]. All-inclusive, no unfavorable issues were found to question the measurement model convergent validity and discriminant validity.Table 3Shared variance (SV) and average variance extracted (AVE).Table 3SV/AVEC19IRCBCEMBRMB**C19IR0.840CB**−0.482**0.838CE**0.578−0.281**0.833MB**−0.4600.299−0.323**0.828RMB**−0.5270.383−0.3600.377**0.837**

5.2. Structural model evaluation {#s0080}
--------------------------------

The bootstrapping technique (resampling = 5000, minimum) was implemented to evaluate the statistical significance of the path coefficients \[[@bb0165]\]. In this step, this study examines the proposed relationship between exogenous and endogenous variables by path coefficient (β) and t-statistics at a significance level of 0.05 (*p* \< .05). As shown in [Table 4](#t0020){ref-type="table"} , all postulated hypotheses for this study are confirmed. The results show that the relationships between GMB and C19IR (*t* = 4.13, β = −0.18, *p* \< .001), hypothesis H~1~; CB and C19IR (*t* = 5.47, β = −0.23, p \< .001), hypothesis H~2~; RMB and C19IR (*t* = 5.57, β = −0.24, p \< .001), hypothesis H~3~; and CE and C19IR (*t* = 8.46, β = 0.37, p \< .001), hypothesis H~4~; were uncovered significant. The testing results of the structural model are also shown in [Fig. 2](#f0010){ref-type="fig"} .Table 4Testing the hypotheses in the structural model.Table 4HypothesisRelationshipDirectionStd BetaStd errort-value*P*-valuesDecisionH1GMB - \> C19IRNegative−0.180.044.130.00SupportedH2CB - \> C19IRNegative−0.230.045.470.00SupportedH3RMB - \> C19IRNegative−0.240.045.570.00SupportedH4CE - \> C19IRPositive0.370.048.460.00Supported[^2]Fig. 2Empirical results.Fig. 2

5.3. R^2^ and predictive relevance (Q^2^) {#s0085}
-----------------------------------------

[Fig. 2](#f0010){ref-type="fig"} shows the portion of variance explained in the COVID19 individual responses with R^2^. Hair et al., (2011) advocated that R^2^ values of 0.25, 0.50, or 0.75 for dependent constructs in the global structural model can be treated as weak, moderate, or strong, respectively. This study finds a moderate value of R^2^ (0.534), i.e. the proposed conceptual model envisages an adequate portion of the variance in the COVID19 individual responses.

Further, besides R^2^, Stone-Geisser\'s Q^2^ is also a good measure for depicting the predictive relevance of a model. The predictive relevance (Q^2^) for COVID19 individual responses is 0.371, which is much larger than zero. Therefore, the resulting value of Q^2^ indicates that the exogenous variables have good predictive relevance for the endogenous variables in the model.

6. Discussion and recommendations for policy development {#s0090}
========================================================

The result of the study articulates that misinformation as the stimulus undermines the COVID-19 individual responses. On the other hand, as findings suggest, the credibility evaluation of information as resilience strategy has strong positive influences on the COVID-19 individual responses, hence, first of all, the respective authority should encourage the social media users to evaluate the credibility of information before they take any decision on a matter related to health issue based on the information they received through social media. As the social ecology of resilience, the public has the sources like WHO, UN, CDC, and other national and local organizations to evaluate the (mis)information about COVID-19. Rosenberg et al. \[[@bb0290]\] noted that misinformation on social media has found to be more popular and is highly prevalent. For its popularity, it\'s quite difficult to stop the spreading on the social media conduit. Moreover, advancement in technological development made it easier to spread. Though some social media platform authorities have taken measures to try to limit the proliferation of disastrous misinformation regarding COVID-19 by removing fact-checked false and potentially harmful information \[[@bb0290]\], it is still difficult to stop. Hence, WHO noted that the proliferation of misinformation is viral in such a way that it is practically impossible to stop, and the body is fighting against "infodemic" \[[@bb0385]\]. Further, Chatterjee et al. \[[@bb0075]\] noted that since there is no vaccine and confirmed treatment, the possible best approach to counteract and slow down the spread of COVID-19 is knowing the true and accurate information about its causes and how it spreads. Also, Li et al. \[[@bb0220]\] contended that the dissemination of factual information would contribute to the successful management of the current century\'s greatest public health disaster. In a situation like that, it would be more appropriate to inspire the public to evaluate the credibility of the information. This would make modest improvements in taking decisions based on information and misinformation. Pennycook et al. \[[@bb0265]\] also suggested that, in the case of COVID-19, improvements in misinformation sharing can have a meaningful consequence. Situational motivation can increase public involvement in cross-checking the information with respective organizations like WHO, CDC, etc. which eventually might influence the public\'s responses. However, in response to misinformation on social media conduit, WHO, associating with the Government of the United Kingdom, has been started a campaign to counter misinformation about COVID-19 \[[@bb0410]\]. The "Stop The Spread" campaign of WHO is trying to raise the awareness of COVID-19 misinformation, as well as the joint campaign is targeted to encourage the public to evaluate the credibility of the information by double-checking it with trusted sources like WHO and other regional and national health agencies. Further, Geldsetzer \[[@bb0140]\] also suggested that information campaigns by public health authorities and the media as well as communication of health care workers can play a pivotal role in creating awareness about COVID-19.

This is surely praiseworthy initiative by the WHO since our empirical results show that the credibility evaluation certainly helps people to positively respond to COVID-19. This kind of initiative is much more important and emergency in developing countries like Bangladesh where people easily spread disastrous misinformation and take decisions based on that about diagnostic and treatment of pandemic. As we mentioned earlier, some publics in Bangladesh were spread that "eating *Centella asiatica* will prevent coronavirus infection, then the price was raised five times higher than the regular price and surprisingly and ludicrously publics were hunting after it in the kitchen garden. Many countries in the world are no exception, hence, it is urgent to deploy some kind of motivational campaign to make consciousness among mass people.

Further, international and national respective organizations like WHO, UN, or other can motivate the public to use the health apps amid disaster developed by those organizations. If there are no such kinds of apps, than those national organizations can develop community-based apps especially for managing COVID-19 pandemic or other disasters, and can influence the public to use them and cross-check or evaluate the credibility of the information they receive. Izumi et al. \[[@bb0200]\] also suggested that community-based disaster risk reduction innovative approaches and tools, as innovation and technology development in disaster risk management, would assist to reduce the risk magnitudes. This study, since there is a huge number of mobile devices and internet user across the world, therefore, strongly suggests the development and deployment of community-based health apps both in local and international languages.

Another important finding of the study, the strong negative impact of religious misinformation belief on COVID-19 individual responses, suggests that the religious faith leaders have a strong influence on their respective religion\'s believers. They can come forward and play a spirited role in spreading true information. The government should take the initiative for directing the religious faith leaders so that the faith leaders provide true information to the peoples and make awareness among them amid the pandemic like COVID-19 as well as at other times for the safety of the society. However, UNICEF has come forward to play an urgent role in Bangladesh in association with the Islamic Foundation Bangladesh (IFB) -- a government organization. UNICEF in Bangladesh noted that the Imams or Moulanas as "expert communicator" agreed to spread the health-related news before or after the 'namaz' (praying) time on their megaphone and will help to debunk the misinformation about diagnostic and treatment of the disease (\[[@bb0360]\]a). The same role can be played by both local and international bodies in different regions around the globe since many countries reported that faith leaders are playing a role in influencing the public \[[@bb0345]\].

According to the study\'s empirical result, conspiracy beliefs play a negative role in influencing the publics\' responses too. Conspiracies of government and by many organizations are not new to a pandemic. Many conspiracy theories were also spread relating Zika virus, Ebola, or even AIDS. Many reasons might be associated with conspiracy theories. Protecting their chair or to keep moving the economy in a country, whatever the reason is, the government and responsible authority should behave conscientiously. Otherwise, it can create a massacre in the health system of a country as we have been observed in the case for the USA.

Social media also can play a significant role in stopping the spread of misinformation. Although Brennen et al. \[[@bb0060]\] reported that social media conduit like Facebook, Twitter, and YouTube have started to pull out the information that fact-checked false and goes against community standard as well as COVID-19, the government should warn social media to be more professional and uncompromising regarding undue sharing of disastrous misinformation in a situation like pandemic as well as all the time. In addition to that, social media can work for creating awareness among users regarding the negative impact of sharing information without evidence, specifically when it is related to health issues like a pandemic or any sensitive issues like religion and politics.

Ishiwatari et al. \[[@bb0185]\] suggested that local organizations and communities can also play a pivotal role in managing disasters like COVID-19 pandemic but they should be supported with fundamental scientific knowledge and information regarding the disaster risk. Consequently, the government of a country and international organizations like WHO, UN, UNICEF individually and jointly can organize some scientific-educational learning facilities for local organizations, spoke persons of the government like health minister or others, and community representatives. With the insignificant worldwide cooperation at the initial stages, the world, however, was unprepared for this pandemic disaster \[[@bb0250]\]. Realizing the necessity, local, regional, and international organizations have started working together. For instance, WHO arranged several online training programs for both healthcare providers and general people with the intention to -(i) support national readiness and preparedness for COVID-19; (ii) help countries to increase their capacity to respond to COVID-19; (iii) increase international coordination for response and preparedness; (iv) streamline the process of coordinating resources and assessing country preparedness level WHO \[[@bb0415]\]. As regional cooperation, as government organization of India, Indian Technical and Economic Cooperation Programme (ITEC) also arranged online training on COVID-19 for the health professional of the SAARC (The South Asian Association for Regional Cooperation) countries \[[@bb0195]\]. Recently, the government of Bangladesh has launched an online learning program about COVID-19 to educate healthcare providers. However, this kind of program should arrange also for community leaders, government spokespersons because they are too involved in the dissemination of the information.

7. Conclusions, limitations and anticipated research paths {#s0095}
==========================================================

This study contributes to the research of both communication and public health by proposing and evaluating a conceptual framework developed incorporating the stimulus-response theory (hypodermic needle theory) and the resilience theory. The study considered general misinformation belief, conspiracy belief, and religious misinformation belief as the stimulus; and credibility evaluations as a resilience strategy; and tested their effects on COVID-19 individual responses. As resilience strategy, credibility evaluation of misinformation has found as a significant predictor of COVID-19 individual responses, accordingly, some suggestion was placed to encourage the public to be resilient. This study, however, is not out of some unavoidable limitations.

In terms of limitations and anticipated research paths, this study can be extended by fulfilling some gaps that were not possible to follow by this study. Future studies are encouraged to include a large number of samples (because the current study considered only 483 sample) from multiple countries since the COVID-19 is a global issue. In addition, there might be cultural differences in belief, for instance, in the case of religious misinformation belief. Hence, the authors suggest testing the proposed and examined model in different contexts and cultures. Further, the study reports a strong relationship between predictor variables and endogenous constructs. In that case, it can be better to include mediating or moderating variables like involvement recognition, situational motivation, in the model in order to produce more generalized deeper insights since by referring Baron and Kenny \[[@bb0015]\], Barua et al. \[[@bb0020]\] noted that in the presence of the strong relationship between exogenous and criterion construct, the introduction of mediating variables is better to explore deeper understandings.

Uncited references {#s0100}
==================

[@bb0050], [@bb0145]

Declaration of Competing Interest
=================================

None.

Appendix A. Supplementary data {#s0105}
==============================

Supplementary material: The questionnaire is available upon request.Supplementary material

Supplementary data to this article can be found online at <https://doi.org/10.1016/j.pdisas.2020.100119>.

[^1]: *Note:* CB = Conspiracy Beliefs; CE = Credibility Evaluations; C19IR = COVID-19 Individual Responses; GMB = General Misinformation Beliefs about COVID-19; RMB = Religious Misinformation Beliefs about COVID-19.

[^2]: t-value ≥1.96, and p ≤ .05.
